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DETAILED ACTION 
Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(e) the invention was described in (1 ) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351 (a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

Claims 1-2, 4-7, 9, 11-17 and 18-21 are rejected under 35 U.S.C. 102(e) as 
being anticipated by Ozaki et al. (US 6275560B1 ). 

Regarding claim 1 , Ozaki teaches a method of voltage modulation for computed 
tomography (CT) imaging comprising the steps of (figure 1 1 ): 

acquiring a set of cardiac signals (EKG) having a plurality triggering pulses 
(electro-cardiogram); 

determining a period of delay (systole and diastole) after each triggering pulse 

(R); 

after each period of delay, energizing a high frequency electromagnetic energy 

source to a first voltage (high); 

acquiring a set of imaging data of a scan subject (27); and 

after acquiring the set of imaging data, energizing the high frequency 

electromagnetic energy source to a second voltage (low) until the period of delay after a 

next triggering pulse (tube current). 
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Wherein the first voltage does not equal the second voltage (high and low). 

Regarding claims 2 and 17, Ozaki teaches that the second voltage is less than 
the first voltage (high and low). 

Regarding claim 4, Ozaki teaches that the step of (figure 3): 

determining a primary (high) and a secondary (low) imaging stage from the set of 
cardiac signals; 

energizing the high frequency electromagnetic energy projection source to the 
first voltage (high) during the primary imaging stage; and 

energizing the high frequency electromagnetic energy projection source to the 
second voltage (low) during the secondary imaging stage (x-ray off). 

Regarding claim 5, Ozaki teaches that the step of filtering low energy high 
frequency electromagnetic energy projected to the scan subject to reduce high 
frequency electromagnetic energy exposure to the scan subject (low and high) 

Regarding claims 6 and 16, Ozaki teaches that the step of determining a 
radiation dosage profile from the set of cardiac signals (x-ray control signal). 

Regarding claim 7, Ozaki teaches a radiation emitting imaging system 
comprising: 

a high frequency electromagnetic energy projection source (x-ray source) 
configured to project high frequency energy toward a scan subject; 

a detector assembly to receive high frequency electromagnetic energy 
attenuated by the scan subject and output a plurality of electrical signals indicative of 
the attenuation to a data acquisition system (27); 
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a control configured to: 

determine a plurality of primary data acquisition stages and a plurality of 
secondary data acquisition stages (EKG, figure 1 1 ); 

energize the high frequency electromagnetic energy projection source to a first 
voltage (high) during each data acquisition stage to acquire primary imaging data; 

energize the high frequency electromagnetic energy projection source to a 
second voltage (low) different from the first voltage during each secondary data 
acquisition stage (low, non-data acquisition stage); and 

reconstruct (35) an image of the scan subject from the imaging data acquired 
during each data acquisition stage. 

Regarding claim 9, Ozaki teaches that each data acquisition stage is followed by 
a secondary data acquisition stage (figure 2). 

Regarding claim 1 1 , Ozaki teaches that the plurality of secondary data 
acquisition stages includes a plurality of non-data acquisition stages (figure 11) 

Regarding claim 12, Ozaki teaches a plurality of EKG sensors (16) configured to 
acquire a set of EKG signals of a cardiac region of the scan subject (figure 1 1 ). 

Regarding claim 13, Ozaki teaches that the control is further configured to 
determine a data acquisition stage (high) and a secondary acquisition (low) system from 
the set of EKG signals (figure 11). 

Regarding claim 14, Ozaki teaches that the control is further comprised to 
determine a number of subsets from the set of EKG signals and determine a triggering 
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pulse within each subset and energize the high frequency electromagnetic energy 
projection source to the first voltage after a delay of the triggering pulse (figure 11). 

Regarding claim 15, Ozaki teaches a computer readable storage medium having 
a computer program stored thereon and representing a set of instructions that when 
executed by a computer causes the computer (figure 1 1 )to: 

Analyze a set of cardiac motion signals acquired from a set of EKG sensors from 
a torso region of a scan subject (electro-cardiogram); 

Determining from the set of cardiac motion signals a number of primary data 
acquisition stages and a number of secondary acquisition stages (x-ray control signal); 

Transmit a first voltage modulation signal to a voltage source configured to 
energize an x-ray projection source used to project x-rays to the scan subject for data 
acquisition, the first voltage modulation signal configured to energize the voltage source 
to a first voltage (high) for each primary data acquisition stage; 

Acquire a set of imaging data (27); and 

Transmit a second voltage modulation signal to the voltage source, the second 
voltage modulation signal being configured to energize the voltage source to second 
voltage (low tube current) for each secondary acquisition stage, the second voltage 
(low) being different than the first voltage. 

Regarding claim 19, Ozaki teaches that the set of instructions further causes the 
computer to reduce x-ray projections (low tube current) to the scan subject during the 
number of secondary acquisition stages. 
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Regarding claim 20, Ozaki teaches that the set of instructions further causes the 
computer to determine the first voltage from a set of imaging parameters on a per 
imaging session basis (figure 11). 

Regarding claim 21, Ozaki teaches that the number of secondary acquisition 
states includes a number of non-data acquisition stages (figure 11). 

Regarding claim 22, Ozaki teaches a method of cardiac CT imaging comprising 
the steps of: 

Acquiring a series of cardiac signals defining a number of cardiac cycles (electro- 
cardiogram, figure 11); 

Determining a primary acquisition period and a second acquisition period for 
each cardiac cycle (cardiac motion, figure 1 1 ); 

Energizing an x-ray source to a default, non-zero voltage (tube current, figure 

11); 

Initiating CT data acquisition for the number of cardiac cycles (figure 1 1 ); 

Energizing the x-ray source to a primary voltage during CT data acquisition for 
the primary acquisition period (high x-ray control signal, figure 11); and 

Returning the x-ray source to the default, non-zero voltage during CT data 
acquisition for the secondary acquisition periods (figure 1 1 , column 8 line 47+). 

Regarding claim 23, Ozaki teaches the primary voltage includes a maximum 
voltage (figure 11). 

Regarding claim 24, Ozaki teaches a radiation emitting imaging system 
comprising: 
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A high frequency electromagnetic energy projection source (x-ray source) 
configured to project high frequency energy toward a scan subject; 

A detector assembly (23) to receive high frequency electromagnetic energy 
attenuated by the scan subject and output a plurality of electrical signal indicative of the 
attenuation to a data acquisition system (27); 

A control configured to: 

Model data acquisition for a heart of the scan subject based on a series of 
cardiac signals defining a number of cardiac cycles of the heart (figure 11); 

Modulate voltage of the high frequency electromagnetic energy projection 
source between a first voltage (current tube, figure 11) and a second voltage (current 
tube, figure 11) during each cardiac cycle; 

Acquire imaging data of the heat with the high frequency electromagnetic energy 
projection source at the first voltage (data acquisition) and the second voltage (non-data 
acquisition), the first voltages being different from the second voltage (since Ozaki's low 
voltage is not zero, the controller is acquiring any image data (noise, special frequency 
signal, detector noise etc.); and 

Reconstruct an image of the scan subject for multiple phases of each cardiac 

cycle. 

Regarding claim 25, Ozaki teaches that the first voltage includes a default 
voltage and the second voltage includes a maximum voltage (tube current, figure 11). 

Regarding claim 26, Ozaki teaches the default voltage includes a minimum 
voltage required to acquire data (column 8 line 47+). 
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Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claim 8 is rejected under 35 U.S.C. 103(a) as being unpatentable over Ozaki in 
view of Hampel et al. (US 62981 17B1). 

Regarding claim 8, Ozaki fails to teach a bowtie filter configured to filter a portion 
of the high frequency electromagnetic energy projected by the high frequency 
electromagnetic energy projection source to the scan subject. 

Hampel teaches a CT scanner having a bowtie filter. 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to provide the CT system of Ozaki with the bowtie filter as taught by Hampel, 
since the device of Hampel would reduce an x-ray dosage for the patient. 

Response to Arguments 

Applicant's arguments filed February 26, 2004 have been fully considered but 
they are not persuasive. 

Applicant's arguments with respect to claims 1-2, 4-9, 11-17 and 18-21 have 
been considered but are moot in view of the new ground(s) of rejection. 

In response to applicant's argument that Ozaki et al. fails to teach CT data is 
acquired during each of the primary and secondary acquisition period, the examiner 
respectfully disagrees with that because in light of the specification, the controller is 
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acquiring imaging data during the primary image data acquisition period but not during 
the second voltage. Instead, the controller is controlling the x-ray tube at second 
voltage period and by using bowtie filter, the x-rays during second voltage period are 
filtered out and non image data is acquired by the CT imaging system during that period 
(page 7, 4 th paragraph). Furthermore, since Ozaki's second voltage is not completely 
turned off during the second voltage period, system is acquiring any data (imaging 
data), such as system noise, spatial noise etc.). Thus, the applicant's argument is not 
persuasive. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Hoon Song whose telephone number is (571) 272-2494. 
The examiner can normally be reached on 8:30 AM - 5 PM, Monday - Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Edward Glick can be reached on (571 ) 272 - 2490. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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